Radiation-induced apoptosis in retinal progenitor cells is p53-dependent with caspase-independent DNA fragmentation.
Caspases are important executioners of the endogenous cell death program. However, their function is not restricted to the induction of cell death. Caspases may process cytokines and contribute to cell differentiation or lymphocyte proliferation. In addition to their pleiotropic functions we show evidence that, under certain conditions, caspases are activated during apoptosis without executing the cell death program. Following whole body irradiation, p53 and caspases were activated in both the cerebellum and eye of postnatal day 5 mice. Although p53 activation and cell death kinetics were similar in both the cerebellum and eye, the processing of caspases was protracted and reduced in the eye. In particular, retinal caspase activation appeared not to be the executioner of cell death; incubation of retinal and cerebellar explants in the presence of the pan-caspase inhibitor N-benzyloxycarbonyl-Val-Ala-Asp fluoromethylketone prevented DNA fragmentation, a hallmark of apoptosis, only in cerebellar granule cells. In contrast, in retinal cells no impairment of DNA fragmentation was observed in the presence of N-benzyloxycarbonyl-Val-Ala-Asp fluoromethylketone, indicating p53-dependent but caspase-independent cell death pathways despite caspase activation.